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Graphene attracts attention for its novel physical properties, such as quantum electron transport, high carrier 
mobility, and high elasticity. However, graphene has low light absorption per layer, which limits its application to 
photodetectors. To overcome this, a graphene device combined with quantum dots (QDs) with size-dependent 
tunable optical properties is proposed for photonics applications. In this study, we clarify the interaction at the 
interface between graphene and QDs. PL intensity mapping for two kinds of QDs on a mono-layer graphene flake 
confirmed that quenching occurs due to charge transfer from QDs to graphene or near-field interaction. 
Furthermore, CdSe-QDs were deposited on a field effect transistor (FET) using mono-layer graphene as a channel 
material, and the conductivity was measured. Due to the deposition of CdSe-QDs, the charge neutral point of 
graphene was shifted to the electron side, suggesting the charge transfer interaction play an important role between 
graphene and QDs.  


























(FET) を単層グラフェンを用いて作製した (1 L-FET) ． 
2.1 グラフェン-QDs の蛍光(PL)測定 
得られた単層グラフェンおよび SiO2 (285 nm) / Si基板上
に，CdSe-QDs のトルエン分散液と PbS-QDsのトルエン分
散液をスピンコーティング法により堆積させ，PL 測定を
行った．QDs を安定化させる配位子として CdSe-QDs に
は TOPO (Tri-n-octylphosphine oxide) , PbS-QDs には OA 
(Oleic acid) を使用した．CdSe-QDs分散液の吸収ピーク波
長は 594 nm，光学濃度 (O.D.) 0.20であった．PbS-QDs分
散液は固体の PbS をトルエン溶液中で超音波分散を行っ
て調整した．吸収ピーク波長は 1130 nm，光学濃度 (O.D.) 
は 0.98であった．  
2.2 グラフェン-QDs FET による伝導度測定 
超高真空 (UHV) チャンバー内において 1 L-FETを真空
下 (<10-4 Pa) でアニーリング (150 ℃, 1.5 hour) した後，
伝導度測定を行い，その後 CdSe-QDsおよびトルエン溶媒
のみを滴下し，再び測定を行った． 







3.1 グラフェン-QDsの PL 測定 









3.2 グラフェン-QDs FET による伝導度測定 
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Fig. 1 OM images of graphene on SiO2 (a) , (c), and PL 
intensity mapping of (a) , (c) after coating of CdSe (b) , 
and PbS (d) , respectively 
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